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Immigrant groups differ significantly between and within themselves regarding risk factors and 
diseases. Differences between and within immigrant groups are as interesting as differences between 
immigrants and the indigenous Norwegian population. This is a main finding in the Oslo Immigrant 
Health Profile, reminding us that studies of unspecific categories of immigrants such as ‘non-western’ 
or ‘Asian’ are of little value when we aim to guide health care providers and public health policies.
The Oslo Immigrant Health Profile presents results from the Oslo Health Study (2000-2001) and 
the Oslo Immigrant Health Study (2002) on immigrant groups originating from Vietnam, Sri Lanka, 
Pakistan, Iran and Turkey. An impressive number of scientific publications and doctoral theses have 
been published from these health studies (http://www.fhi.no/artikler?id=69820) since the data were 
collected 6-8 years ago.
This report provides the first overview of the information on health in the five immigrant groups that 
were invited to participate in the health studies. Earlier reports have mostly described immigrants 
from countries outside Europe and North America as one group, yielding information which was 
clearly too aggregate to be helpful.
Statistics Norway recently presented data on self reported health among immigrants and their de-
scendants. Although the information is older, the Oslo Immigrant Health Profile provides analyses of 
data from clinical examinations, anthropometric measurements such as height and weight, and analy-
ses of blood samples, in addition to self reported information on smoking, physical activity and other 
factors influencing health. The objective measurements of risk factors add a new important dimension 
to the understanding of health in the five immigrant groups. Many of the results are published for the 
first time in this report.
The demography of the immigrant populations in Norway is very dynamic, and 6-8 years is a long 
time in this perspective. However, there is no system in place for collecting the kind of data presented 
in this report in a regular and updated way. Thus, the value of the report lies also in reminding us of 
the need for more systematic, regular and updated information on risk factors and disease in the total 
population in Norway, including immigrant groups.
Camilla Stoltenberg
Deputy Director General
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There is growing evidence that the burden of disease is not shared equally and differs consid-
erably across ethnic groups. This report provides an overview of the health status of 5 of the 
largest immigrant groups in Norway in comparison to the ethnic Norwegian host population. 
The immigrant groups are from Turkey, Iran, Pakistan, Sri Lanka and Vietnam. It does not cover 
all the possible and likely health problems but attempts to cover the most salient issues that 
are relevant for public health. 
The data are based on two population based cross-sectional studies carried out in Oslo, 
Norway.  The first is the Oslo Health Study (HUBRO), conducted in 2000 – 2001 by the National 
Health Screening Service (now the Norwegian Institute of Public Health, NIPH) in collaboration 
with Oslo Municipality and the University of Oslo. The second study, the Oslo Immigrant Health 
Study (Innvandrer-HUBRO), was conducted in 2002 by the NIPH and the University of Oslo. Data 
were collected by means of questionnaires and clinical screening. Data must be interpreted in 
light of the limitations of this study, elaborated in the method section of the report.
The main findings indicate that there were differences in health between the immigrant groups, 
thereby illustrating that immigrants are not a homogenous group. Thus it is not only the differ-
ences between immigrants and the host Norwegian population that is of interest to public 
health but equally so the differences between these immigrant groups. Regardless of risk factors, 
morbidity patterns or disease prevalence, a common conclusion that can be drawn is that the 
health of immigrant groups differs significantly from that of ethnic Norwegians and each other. 
The main findings are highlighted below:
B^RX^3T\^VaP_WXRRWPaPRcTaXbcXRb
t "NPOHJNNJHSBOUHSPVQTNFOXFSFHFOFSBMMZPMEFSUIBOUIFXPNFOGSPNTBNFDPVOUSZ
Further, the age of immigrants reflects migration history from low and middle income 
countries to Norway; Pakistanis were the oldest and Sri Lankans youngest. 
t "NPOHJNNJHSBOUTNFOIBEIJHIFSFEVDBUJPOUIBOXPNFOBOEUIJTXBTFTQFDJBMMZUIF
case among immigrants from Turkey and Pakistan. Iranians, Norwegians and Sri Lankans 
had higher education than those from Vietnam, Pakistan and Turkey. 
t .PSFNFOIBEGVMMUJNFFNQMPZNFOUUIBOXPNFOBOE/PSXFHJBONFOIBEUIFIJHIFTU
proportion of full time employment. At the other end of the scale were Pakistani women 
with the lowest proportion of full time employees.
t (FOFSBMMZBHSFBUFSQSPQPSUJPOPGNFOMJWFEBMPOFHSFBUFSOVNCFSTBNPOH*SBOJBOBOE
Norwegians and fewest among Sri Lankans and Pakistanis. Over 90 percent of the immi-
grants in our study lived in Oslo East. 
BT[UAT_^acTS7TP[cW
t /PSXFHJBOTSFQPSUFEHPPEIFBMUINPSFGSFRVFOUMZDPNQBSFEUPUIFJNNJHSBOUHSPVQT
Women from Pakistan and Turkey reported good health least frequently. In all ethnic 
groups those with the highest education reported good health more frequently than 
others.  This is illustrated by men from Sri Lanka and Turkey with higher education 
reporting better health than Norwegians with lower education. A similar pattern was 
observed among Sri Lankan women compared to Norwegian women. 
t 8PNFOSFQPSUFENPSFNVTDVMPTLFMFUBMEJTPSEFSTUIBONFO)PXFWFSNFOIBEIJHIFS
proportions of myocardial infarction and stroke. Self-reported diabetes was highest among 
4gTRdcXeTBd\\Pah
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Pakistani and Sri Lankans. In general, immigrant groups reported more chronic diseases 
and conditions compared to Norwegians.
AXbZ5PRc^ab
t 7JFUOBNFTFNFOIBEUIFMPXFTUDPOTVNQUJPOPGGSVJUBOEWFHFUBCMFTXIJMF5VSLJTI
women had the highest consumption. Norwegians were at neither end of the spectrum. 
Men consumed more soft drinks than women, the highest seen in Turkish men. The 
consumption of full-fat milk was higher in men than women, the highest consumption was 
observed among Pakistanis and the lowest in Norwegians.
t *NNJHSBOUTXFSFNPSFJOBDUJWFDPNQBSFEUP/PSXFHJBOT"NPOHUIFJNNJHSBOUHSPVQT
women were more inactive than men. In Norwegians, men were slightly more inactive 
than women.
t 4NPLJOHIBCJUTWBSJFEFOPSNPVTMZBDSPTTUIFJNNJHSBOUHSPVQT(FOFSBMMZNFOTNPLFE
more than women, except among Norwegians where women smoked the most. Most 
smokers were observed among Turkish and Iranian men (53 and 42 percent), while fewest 
smokers were observed among Sri Lankan women (0 percent), Vietnamese and Pakistani 
women (4 percent), and Sri Lankan men (19 percent).
t /PSXFHJBOTIBEUIFIJHIFTUBMDPIPMDPOTVNQUJPO0WFSQFSDFOUPGUIFXPNFOGSPN
Turkey, Sri Lanka and Pakistan consumed no alcohol, or less than once a month.  Paki-
stani men’s consumption was low and similar to that of Pakistani women, whereas the 
consumption was higher in men from Sri Lanka, Vietnam, Iran and Turkey. However, all the 
immigrant men reported a much lower consumption of alcohol compared to Norwegian 
men.
t (FOFSBMPCFTJUZJTBDIBMMFOHFBNPOH5VSLJTIBOE1BLJTUBOJXPNFOBTBSPVOEQFSDFOU
were obese (Body Mass Index >30). This was far higher than any of the other ethnic/gender 
groups. On the other side of the spectrum we found Vietnamese men and women with 
almost no obesity (3-4 percent). Among all immigrant groups general obesity was more 
frequent in women than in men, but the opposite was seen in Norwegians. 
t "CEPNJOBMPCFTJUZ	8BJTU)JQ3BUJPGPSNFOBOEGPSXPNFO
XBTNPTUGSFRVFOUMZ
seen in women from Sri Lanka and Pakistan, which fits with their higher prevalence of 
diabetes.
t (SFBUFSQSPQPSUJPOTPGUIPTFXJUI)JHI#MPPE1SFTTVSFXFSFPCTFSWFEBNPOH/PSXFHJBOT
and lowest among those from Iran. The favourable HDL (high density lipid) Cholesterol 
levels were highest in Norwegians but lowest in Pakistanis and Sri Lankans. In addition, 
triglyceride levels were highest among immigrants from Pakistan and Sri Lanka and lowest 
among Norwegians.
<T]cP[7TP[cW
t 8PNFOSFQPSUFENPSFNFOUBMEJTUSFTTUIBONFO5IPTFGSPN5VSLFZBOE*SBOSFQPSUFEUIF
most mental distress, especially women as more than 40 percent reported to be distressed. 
The lowest scores were found among Norwegians, especially men. Among the immigrant 
groups, Sri Lankans had the lowest score, with women in the same range as Norwegian 
women. In all ethnic groups, except immigrants from Pakistan and Sri Lanka, mental 
distress decreased with increasing education. 
1% AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc
DbT^U7TP[cWBTaeXRTb
t *NNJHSBOUTNBEFBHSFBUFSOVNCFSPGWJTJUTUPUIFHFOFSBMQSBDUJUJPOFS	(1
BOETQFDJBMJTUT
compared to Norwegians. Turkish and Iranians visited the psychiatrist/psychologist most 
frequently. Emergency services were used most frequently by those from Turkey and least 
by the Norwegians.
Immigrants from low and middle income countries living in western urban environments are 
often trapped between their own traditional lifestyles and practices and those of the host 
country. This can increase their risk for chronic diseases and they could be pushed down the 
morbidity and mortality spiral. 
Our findings raise concerns, and therefore measures need to be put in place to prevent an 
increased risk of cardiovascular disease. Besides identifying and quantifying determinants, the 
analytical challenges that explain how these determinants act in concert and how they act over 
time, need to be addressed.
 
The main objective of this report, however, is to provide the evidence and information for 
policy makers and health practitioners. This evidence could contribute further to design, 
develop and evaluate strategies that are culturally sensitive for preventing and controlling 
disease in this segment of the population. 
Based on these findings we can conclude that there are some areas in particular that demand 
immediate and special attention both with regard to further analysis as well as preventive 
strategies. The figures (spiders) in the conclusion of this report illustrate the ethnic specific vari-
ations and indicate specific areas for potential strategies. 
?^bXcXeTCaT]SbP\^]V8\\XVaP]cb
Our findings show positive trends for some risk factors among immigrants. 
t *OBMMJNNJHSBOUTUIFMPXDPOTVNQUJPOPGBMDPIPMJODPNQBSJTPOXJUI/PSXFHJBOT
 indicates the risk due to this factor will be considerably lowered. 
t 8JUIUIFFYDFQUJPOPGPOFHSPVQUIFFYUSFNFMZMPXQSFWBMFODFPGTNPLJOHJOXPNFOXJMM
play a great role in reducing the risk for both overall cardiovascular risk and cancer.
t *ONPTUJNNJHSBOUTUIFQSFWBMFODFPGIJHICMPPEQSFTTVSFXBTMPXDPNQBSFEUP
 Norwegians and this will contribute to a favourable cardiovascular risk profile.
t *OTPNFPGUIFJNNJHSBOUHSPVQTUIFJSUSBEJUJPOBMGPPEIBCJUTQSPNPUFBIJHIFSDPOTVNQ-
tion of fruit and vegetables and this could contribute to reducing the risk for several 
chronic diseases.
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t $PODFSOJOHQIZTJDBMBDUJWJUZTUSBUFHJFTBOEJOUFSWFOUJPOTQMBOOFEPSCFJOHJNQMFNFOUFE
need to ensure that they also reach immigrant groups in order to address the high levels of 
inactivity.
t 4USBUFHJFTBOEJOUFSWFOUJPOTQMBOOFEPSCFJOHJNQMFNFOUFEUPQSFWFOUBOEBEESFTT
 musculoskeletal disorders need to pay attention in particular to immigrant women. 
t &YQMBOBUJPOTGPSHSFBUFSQSPQPSUJPOTXJUIQPPSFSTFMGSFQPSUFEIFBMUINVTUCFGVSUIFS
investigated.
t *ODSFBTFEVTFPGIFBMUITFSWJDFTNJHIUJOEJDBUFUIBUJNNJHSBOUTCPUISFRVJSFNPSFNFEJDBM
attention but also that the attention they receive might not be satisfactory and hence 
increase the frequency. Therefore health care providers require to further analyse the 
 situation to gain a better understanding of the causes and devise strategies to cope.
6a^d_B_TRXÌR2WP[[T]VTb
Turkish
t 1SFWFOUJWFTUSBUFHJFTUIBUBEESFTTTNPLJOHBSFBQSJPSJUZFTQFDJBMMZGPSNFO
t "TQSPQPSUJPOXJUIPWFSXFJHIUPCFTJUZJTIJHIJOUFSWFOUJPOTUIBUXJMMSFEVDFBOEDPOUSPM
obesity need to be further adapted to address this issue.
t "TUIFQSPQPSUJPOXJUINFOUBMEJTUSFTTJTIJHIBUUFOUJPOOFFETUPCFQBJECPUIUPHBJOB
better understanding of the problem and to developing strategies to address the need.  
Iranian
t 1SFWFOUJWFTUSBUFHJFTUIBUBEESFTTTNPLJOHBSFBQSJPSJUZ
t "TUIFQSPQPSUJPOXJUINFOUBMEJTUSFTTJTIJHIBUUFOUJPOOFFETUPCFQBJECPUIUPHBJOB
better understanding of the problem and to developing strategies to address the need.  
Pakistani
t %JFUBSZIBCJUTJOEJDBUFUIFOFFEGPSOVUSJUJPODPVOTFMMJOHBOEPUIFSJOUFSWFOUJPOTUIBUXJMM
increase the consumption of fruit and vegetables and decrease the consumption of soft 
drinks and full-fat milk.
t 5IFIJHIUSJHMZDFSJEFBOEMPX)%-MFWFMTBMTPJOEJDBUFUIFQPUFOUJBMGPSJNQSPWJOHUIF
dietary habits in addition to other strategies that can contribute to improving the lipid 
profile.
t "TUIFQSPQPSUJPOXJUIPWFSXFJHIUPCFTJUZJTIJHIJOUFSWFOUJPOTUIBUXJMMSFEVDFBOE
control obesity need to be further adapted to address this issue.
t 5IFIJHIMFWFMTPGTFMGSFQPSUFEEJBCFUFTJOEJDBUFUIFOFFEGPSQSFWFOUJPODPOUSPMBOE
treatment of this chronic disease.  
' AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc
Sri Lankan
t 5IFIJHIUSJHMZDFSJEFBOEMPX)%-MFWFMTJOEJDBUFUIFQPUFOUJBMGPSJNQSPWJOHUIFEJFUBSZ
habits in addition to other strategies that can contribute to improving the lipid profile.
t "TUIFQSPQPSUJPOXJUIDFOUSBMPCFTJUZJTIJHIJOUFSWFOUJPOTUIBUXJMMSFEVDFBOEDPOUSPM
obesity need to be further adapted to address this issue.
t 5IFIJHIMFWFMTPGTFMGSFQPSUFEEJBCFUFTJOEJDBUFUIFOFFEGPSQSFWFOUJPODPOUSPMBOE
treatment of this chronic disease.  
Vietnamese
t 1SFWFOUJWFTUSBUFHJFTUIBUBEESFTTTNPLJOHBSFBQSJPSJUZGPSUIFNFO
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Migration to Norway from neighbouring Scandina-
vian countries and to a lesser extent Western Europe 
is not a new phenomenon. However, during the past 
4 decades, Norway’s fairly homogenous popula-
tion has become increasingly multi-ethnic with an 
increase from 1.5 percent of the population in 1970 
to 9.8 percent in 2008. Two thirds were from low and 
middle income countries. (http://www.ssb.no/english/
subjects/00/00/10/innvandring_en). 
The immigration to Norway from low and middle 
income countries coincides with Norway’s new-found 
wealth following the discovery of oil. The quest 
for economic prosperity brought the fi rst group of 
migrants from Pakistan to Norway in 1967. Migrants 
from Pakistan and later Turkey arrived to meet an 
increasing need for industrial labour in the 1970s [1]. 
Initially, these groups were predominant. 
However in the seventies, the development of the 
Norwegian Immigration Policy led to dramatic 
changes. Stricter regulations regarding immigration 
in 1975 were followed by a permanent ‘immigration 
ban’ in 1981 [2]. After the ‘immigration ban’ (1981), 
the composition of migrants from low and middle 
income countries changed from economic aspirants 
to asylum seekers and refugees. Thus an infl ux from 
Sri Lanka, Iran, Iraq, Somalia, Yugoslavia and Albania 
refl ects world events in recent years leading to the 
movement of these groups to Norway [1]. Immigra-
tion accounts for more than half of the national popu-
lation growth and 87 percent of the growth in Oslo in 
the 1990s[3].  
CWT8\\XVaP]c?^_d[PcX^]X]=^afPh)
3T\^VaP_WXRb;XeX]V2^]SXcX^]bP]S7TP[cW
In order to assign ethnic origins, some defi nitions 
need to be considered: Statistics Norway defi nes fi rst 
generation immigrants as persons born abroad with 
both parents of foreign origin. If one were to consider 
all the groups with migratory origins, including 
those with one foreign parent, foreign born chil-
dren adopted by Norwegian born parents or those 
with Norwegian parents but born abroad, then they 
would amount to 628,658 persons, constituting 13.5 
percent of the population (http://www.ssb.no/english/
subjects/00/00/10/innvandring_en) . 
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Figure 1.1 Largest Immigrant Groups in Norway
Source: Statistics Norway 2008

Persons born i Norway
with two foreign born parents
First generation immigrants
without Norwegian background
 ! AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc
Until the nineties, the largest group of immigrants 
in Norway originated from Sweden. Today, however, 
the single largest group of immigrants from low and 
middle income countries is from Pakistan when both 
first generation and second generation immigrants are 
included. The largest groups are illustrated in figure 1 
above [4].  Immigrants from low and middle income 
countries are young compared to the host population 
with 47 percent being in the 25-44 years age group. Of 
those born in Norway with two foreign born parents, 72 
percent are below the age of 10 years and 90 percent 
below the age of 20 years. This age distribution mirrors 
the fairly recent migration history, though there is a 
huge variation in the length of stay among groups - with 
one third having lived in Norway for over 15 years and 
33 percent for less than 5 years. The immigrant popula-
tion is not evenly distributed in Norway, with nearly half 
(43 percent) being concentrated in the south-eastern 
parts of Norway. The highest single concentration (25 
percent) of immigrants is in Oslo [5]. 
Ethnic minorities in western countries are generally 
worse off than the majority/host populations. The US 
census showed that one third of the American black 
men lived in areas with the lowest income category 
compared to less than one percent of white men [6]. 
This is echoed across the Atlantic with just a quarter of 
white people having less than half the average income 
compared to four fifths of Pakistanis in Britain [7, 8]. 
Also in Norway, despite its egalitarian society and socio-
democratic governing principles, the living conditions 
survey among non-western immigrants illustrated that 
immigrants from low and middle income countries 
with their lower incomes, employment, educational 
levels and housing standards occupy the lowest strata 
of Norwegian society [10]. 
Considering that migrants from low and middle income 
countries have been exposed to the western urban 
environment for at least a couple of decades in Norway, 
significant changes in lifestyle might be expected. A 
western urban environment might entail unfavourable 
lifestyle changes leading to an increase in bodyweight 
that later on impacts health. In addition, the once young 
healthy migrant has begun to age, and with aging the 
propensity of Type 2 Diabetes Mellitus and cardiovas-
cular diseases increases. Besides the aging immigrant, 
gaining knowledge of the health of second generation 
immigrants born and brought up in Norway is also of 
great public health significance for intervention and in 
the life course perspective. 
Routine monitoring of health as well as population 
based surveys in Norway have not included information 
on different ethnic groups. Until recently, these have as 
a rule excluded immigrants - either due to the design of 
the study or due to language difficulties or other cultural 
barriers associated with participation of immigrants in 
such studies. Immigrant health has therefore focused 
on selected specific health problems. Regardless of the 
differences of the subject matter and methodologies of 
these studies, a common conclusion that can be drawn 
is that the health of immigrants differs significantly 
from that of ethnic Norwegians. The sum total of these 
effects, both negative and positive, results in differ-
ences between the health of immigrants/ethnic minori-
ties and the host Norwegian population [2, 11-17].
Growing interest in the health of immigrants/ethnic 
minorities has lead to documenting evidence, advo-
cacy and development of policies. In 1996-1997 the 
first White Paper on Immigrants and Multicultural 
Norway was presented (St. Melding nr 17) by the 
Ministry of Local Government and described the 
general situation for Immigrants in Norway. However 
it was only in 2003 that the  White Paper to the 
Norwegian Parliament: Prescription for a Healthier 
Norway[18],  presented by the Ministry of Health, 
raised the issues of health inequalities and chronic 
diseases; echoing the very same sentiments that are 
raised in the WHO policy document: Diet, Nutrition 
and the Prevention of Chronic Disease[19]. Recently, 
evidence of growing social inequalities in the Norwe-
gian context has lead to recognition of the problem 
by the Ministry of Health and its recent report to the 
Parliament no 20; National Strategy to Reduce Social 
Inequalities in health  in 2006-2007 outlines both the 
challenges and provides insight into how these chal-
lenges could be tackled [20]). The National Institute 
of Public Health´s recent report on Social inequalities 
in Health (2007) provides the overall factual evidence 
that forms the basis for developing the National 
Strategy [21] ).
While these White Papers and reports provide informa-
tion on the health situation of immigrants, the data 
and information on immigrants are often aggregated 
and specific information inadequate. However immi-
grants are an extremely heterogeneous group; hence 
besides their health differences with the host popula-
tion, there are differences between groups [22]. Given 
that immigrants are now part of the demographics, 
they warrant special attention as besides their obvious 
cultural and traditional differences, there are physical, 
racial and genetic variations that affect the causes of 
disease. 
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The main objective of this Oslo Immigrant Health 
profile is to provide an overview of the salient 
health problems of adults from 5 of the largest 
immigrant groups in Oslo and to compare their 
health status and problems with the host Norwe-
gian population.
<PcTaXP[bP]S<TcW^Sb
Oslo, the capital of Norway, is a multicultural city with 
a total population of 529,846 where 22.3 percent are 
immigrants. 70 percent of these immigrants are from 
low and middle income countries [23] . The highest 
proportions of immigrants from low and middle 
income countries are located in the districts Stovner, 
Grorud, Gamle Oslo, Søndre Nordstrand (all in the 
eastern part of the city)[4].  
1PRZVa^d]S
This profile is based on two cross-sectional popula-
tion surveys conducted in Oslo as part of the Oslo 
Health Study (HUBRO).  Both studies used the same 
protocol. The first is the main Oslo Health Study 
(HUBRO) conducted in 2000 – 2001 by the National 
Health Screening Service (now the Norwegian Insti-
tute of Public Health, NIPH) in collaboration with the 
Oslo Municipality and the University of Oslo (UiO). 
The second survey, the Oslo Immigrant Health Study 
(Innvandrer-HUBRO) conducted in 2002 by the NIPH 
and the University of Oslo, included five of the largest 
immigrant groups in Oslo.
The main objectives of the Oslo Health Study and the 
Oslo Immigrant Health Study included identifying 
health needs and priorities of Oslo residents, estimating 
prevalence of chronic diseases, investigating the aeti-
ology of major health problems and identifying differ-
ences in health and associated risk factors for disease. 
2^\QX]TSBcdSh?^_d[PcX^])7D1A>P]ScWT
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The combined study population includes Oslo resi-
dents born in Pakistan, Turkey, Iran, Sri Lanka and 
Vietnam (in the period 1940-71), and those born in 
Norway (in the years 1940, 1941, 1955, 1960 and 1970). 
In total 14,857 individuals were included; as they met 
the age criteria, belonged to one of these 6 ethnic 
groups and the criteria of inclusion. However the 
numbers in the tables could be lower due to missing 
data on certain variables. We briefly describe the two 
studies here: 
7D1A>
Oslo residents born in 1924, 1925, 1940, 1941, 1955, 
1960 and 1970 were invited to participate in the 
HUBRO study and subsequently two written reminders 
were sent. Detailed description of HUBRO can be 
obtained from http://fhi.no/artikler/?id=54464 . 
A total of 18 770 individuals (46 percent) participated 
in the survey (criteria of inclusion: written consent, 
attended at the screening station and/or submitted at 
least one questionnaire) after reminders. The propor-
tion participating differs with age, gender, ethnicity 
and other socio-demographic characteristics and this 
is further described by Søgaard et al [24]. 
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Data collection was similar in two studies. Oslo resi-
dents born in Pakistan, Iran, Vietnam, Sri Lanka and 
Turkey (born between 1942 and 1971), excluding the 
7 birth cohorts previously invited to HUBRO, were 
invited to participate in the Oslo Immigrant Health 
Study. Non-responders received one written reminder 
3-8 months after the original invitation. (In addition, 
persons born between 1971- 1982 were invited, but 
they are not included in this report).  For more informa-
tion see http://www.fhi.no/dav/906123CAA9.pdf. 
A total of 3019 individuals (39.7 percent) participated 
in the survey (same criteria of inclusion as HUBRO). 
Participation rates according to country of birth are 
as follows: Turkey 32.7percent, Sri Lanka 50.9percent, 
Iran 38.8percent, Pakistan 31.7percent and Vietnam 
39.5percent respectively. The non responder pattern 
among these groups was similar to that observed in 
the preceding Oslo Health Study (for details see 
 http://www.fhi.no/dav/906123CAA9.pdf).
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All invited persons were asked to complete the main 
questionnaire at home and bring it to the screening 
station where it was reviewed by a trained nurse. The 
questionnaire included questions on self-reported 
health and chronic diseases, dietary and smoking 
habits, physical activity, medication use, mental health 
and use of health services. At the screening station, 
body weight (kg) and height (cm) were measured with 
an electronic height and weight scale with the partici-
pants wearing light clothing without shoes. Body mass 
index (BMI) was computed as weight/height2 (kg/m2).
Waist and hip circumference (cm) were measured with 
a steel measuring tape to compute the waist-hip-ratio 
(WHR). Systolic and diastolic blood pressures (mmHg) 
were measured with a Dinamap 845XT instrument 
(Criticon, Tampa, Florida, USA). Three different read-
ings were taken with one-minute intervals, and the 
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mean of the two last measurements was included in 
this analysis. A non-fasting venous blood sample was 
obtained and analyzed for serum total cholesterol, 
HDL-cholesterol, and triglycerides (Hitachi 917 autoan-
alyzer, Roche diagnostics, Switzerland), at Department 
of Clinical Chemistry, Ullevål University Hospital, Oslo, 
Norway. Further details of data collection can be found 
in annex 1.
BcPcXbcXRP[\TcW^Sb
We adjusted for the age effect between groups using 
one-way ANOVA. The effect of age adjustment was 
minor. We used basic standard methods, like propor-
tions and mean values, and chi-square test for differ-
ences between groups for the tables in the annex. Data 
were analysed using the SPSS package 14.0 (SPSS INC:, 
Chicago, Illinois, USA) and STATA.  P values less than 
0.05 were considered statistically significant. 
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The study protocols were approved by the Norwe-
gian Data Inspectorate and cleared by the Regional 
Committee for Medical Research Ethics. Both studies 
have been conducted in full accordance with the 
ethical principles as per the World Medical Association 
Declaration of Helsinki. All the participants of the Oslo 
Health Study and the Oslo Immigrant Health Study 
have given their written consent. 
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The main limitations of this study are: the low partici-
pation rate with varying response rate by ethnic group, 
the lack of information on non-responders, lack of 
validated instruments and the lack of outcome data 
in order to evaluate the prediction of risk. These are 
briefly discussed below
Conducting population-based studies among ethnic 
minorities is challenging, and accessing these com-
munities may be especially difficult. Low attendance 
rates among  marginalised groups are also reported 
by others [25, 26]. The relative low participation rate 
of our study might have introduced selection bias. It 
is however unlikely that the ethnic differences can be 
explained by selection bias alone. 
Our information on non-responders is limited to 
gender, age and ethnic group and can give some, but 
not sufficient insight regarding the between groups 
differences. A comprehensive study of the effects of 
non-attendance in HUBRO 2000-2001 concluded that 
prevalence estimates might be robust even in light 
of considerable non-attendance [24]. Further analy-
ses that in particular addressed immigrant groups 
supported this conclusion (http://www.fhi.no/dav/
C1E43891DD.pdf). 
In the Oslo Immigrant Health Study the attendance 
was highest among Sri Lankans and lowest among Pa-
kistanis. Iranians and Sri Lankans had higher education 
compared to Pakistanis and Turkish. This concurs with 
official data on immigrants from Statistics Norway. 
(http://www.ssb.no/emner/04/01/utinnv/), and it is 
therefore unlikely that the difference in education per 
se reflects selection bias. Factors such as acculturation, 
integration, language skills and understanding the 
significance of health surveys, might vary according 
to socio-cultural differences among ethnic groups and 
could account for some of the differences in response 
rates. 
The use of standard indicators of socio-economic posi-
tion for the Norwegian population may not be appro-
priate for immigrant groups.  Similarly the inability to 
control for other factors due to the unavailability of 
adequate data is also a limitation as this might have 
contributed further to explaining the reported differ-
ences.
 
Until such time when the predictive ability of risk 
factors for cardiovascular disease (CVD) has been eval-
uated in immigrant populations using morbidity and 
mortality outcome data, we are unfortunately unable 
to draw firm conclusions about the accuracy of predic-
tions of future CVD risk.
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In all groups men were older than women, ranging from 
0.2 years in Iranian to 2.1 years in Pakistanis. Furthermore, 
the age of immigrants refl ects the migration history from 
low and middle income countries to Norway; Pakistanis 
were the oldest and Sri Lankans youngest.
(Additional information is found in Annex 2, table 2.11A &B)
BT[UAT_^acTS4SdRPcX^]
Men reported more years of education than women 
in all groups. Whereas this diff erence was very large in 
immigrants from Turkey and Pakistan, it was marginal 
in Norwegians. As can be seen in fi gure 2.1.1, the 
proportion with more than 12 years of education was 
highest in Iranians and Norwegians and lowest among 
immigrants from Turkey. 
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AT_^acTS4\_[^h\T]cBcPcdb
Regardless of ethnic group more men were in fulltime 
employment, whereas more women had part time 
employment.  
Not employed is a category that includes; not in 
salaried employment, students, housewives, retired 
persons and is not exclusive to those unemployed. 
Figure 2.1.2 shows that in all ethnic groups more 
women than men were not employed.  Among women 
16 percent of Norwegian women were not employed 
compared to 71 percent of women from Pakistan. 
The large proportion of not employed women from 
Pakistan could be attributed to the fact that the large 
majority within this group are most probably house-
wives.
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 Figure 2.1.1: Age Adjusted Proportions (%) with 
Higher Education (>12 years) 
(Additional information is found in Annex 2, table 2.12)
 Figure 2.1.2: Age Adjusted Proportions (%) of those 
Not Employed
(Additional information is found in Annex 2, table 2.13)
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In general more men than women were unmarried, 
and more Norwegians than immigrants were unmar-
ried. Whereas over 90 percent of South Asians (Paki-
stani/Sri Lankan) were married less that half of the 
Norwegians were so (46 percent men and 44 percent 
women). 
The proportion of men living alone was greater than 
among women in all ethnic groups except for Sri 
Lankans (Fig 2.1.3). The greatest proportions of those 
living alone were among Norwegian and Iranian men 
whereas the lowest were among Pakistanis. 
0aTP^UATbXST]RTX]>b[^
Oslo was until 2004 divided into 25 districts. These are 
categorised according to geographic location into 4 
geographic regions. The geographic regions in our 
study comprise; Inner West, Outer West, Inner East, 
Outer East. Whereas around 40% of the Norwegians 
were living in Oslo West, few immigrants did so (Fig 
2.1.4).
Figure 2.1.3: Age Adjusted Proportions (%) Living 
Alone
(Additional information is found in Annex 2, table 2.14 A & B)
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Figure 2.1.4: Age Adjusted Proportions (%) of those 
Living in Oslo West
(Additional information is found in Annex 2, table 2.15)
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The respondents were asked to report whether they 
were currently receiving social benefi ts classifi ed into 7 
of the most common types of benefi ts; Sickness, Disa-
bility pension, Rehabilitation, Unemployment, Social 
Assistance and Social parent allowance. In addition, 
some of them are only achievable for those in the work 
force. These data must be interpreted cautiously as the 
number of respondents to these questions were lower 
than the number of respondents for the rest of the 
study. Immigrant groups received more benefi ts than 
Norwegians in all categories. Of all groups those from 
Turkey had the greatest proportion receiving disability 
pension. Among those receiving unemployment bene-
fi ts the greatest proportion were from Sri Lanka. 
(Additional information is found in Annex 2, table 2.16)
HIGHLIGHTS Chapter 2.1: Socio-Demographic 
characteristics
t Age of immigrants: refl ects migration history: 
Men are older than women, Pakistanis are the 
oldest and Sri Lankans youngest.
t Education : Among immigrants men had more 
years of education than women, and this gender 
diff erence was especially evident among those 
from Turkey and Pakistan. Iranians, Norwegians,  
and Sri Lankans had greater proportions with  
higher education than those from Vietnam, Paki-
stan and Turkey.
t Employment:  More men had full time employ-
ment, Norwegian men had highest proportion of 
full time employment Pakistani women had the 
lowest.
t Living Alone: Greater proportions of men were 
living alone. These  numbers were higher among 
Iranians and Norwegians and the lowest among 
Sri Lankans and Pakistanis.
t Area of residence: Over 90 percent of immigrants 
in our study live in Oslo East, whereas Norwegians 
were more evenly distributed between East and 
West.
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The very fi rst question of the main questionnaire 
provides subjects with the opportunity to describe 
their own health in four categories; poor, not very 
good, good and very good. While this standard means 
of assessing overall health within populations has 
been used globally it may not be comparable across 
ethnic groups. This may be attributed to the diff erent 
perceptions of health that are rooted in culture and 
language. This in turn implies that we need to be 
cautious about the interpretation of self-rated health 
ratings when comparing diff erent ethnic groups. In our 
study we have chosen to further categorize four into 
two categories and to present those reporting very 
good or good health as one group as used in previous 
Norwegian Studies[22]. 
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As observed in fi gures 2.2.1-2.2.2 as age increased 
good health decreased. This was seen in both men 
and women and in all ethnic groups, and the diff er-
ence between the ethnic groups mostly seemed to be 
constant across age (Fig 2.2.1- 2.2.2). Thus, the highest 
proportions of good/very good self-reported health 
were observed in the youngest age group (30-35 years) 
where around 90 percent of the Norwegians reported 
good/very good health compared to 48 percent of the 
Turkish women and 61 percent of the Turkish men. 
Turkish women in the three oldest age groups had the 
lowest proportion (10 percent) reporting good/very 
good health. 
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The different age distribution among the immigrant 
groups did not alter the results; in fig 2.2.3 even after 
adjusting for age the greatest proportion of those with 
good/very good health were from Norway both for 
men and women. Among the immigrant groups those 
with the lowest proportion (28 percent) of good/very 
good health were Turkish women whereas those with 
the highest proportion (66 percent) were Sri Lankan 
men. However the gender differences were consistent 
in all groups regardless of ethnicity, the differences 
between men and women being the lowest among 
Norwegians and Vietnamese. 
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Figure 2.2.1: Proportions (%) of MEN with Good/Very Good Self-Reported Health by Age group 
Figure 2.2.2: Proportions (%) of WOMEN with Good/Very Good Self-Reported Health by Age group 
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Figure 2.2.3: Age Adjusted Proportions (%) of Adults 
with Good/Very Good Self-reported Health
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Almost all groups had an educational gradient in self-
reported health. Those reporting more than 12 years of 
education had the highest proportion with good/very 
good health. This was especially evident in Turkish and 
Iranian men, and also women. Sri Lankan and Turkish 
men with more than 12 years of education reported as 
good health as Norwegians with less than 10 years of 
education. A similar pattern was observed among Sri 
Lankan and Norwegian women. Except for Iranian men 
(and Pakistani women) those reporting less than 10 
years of education had the least proportion with good/
very good health (Fig 2.2.4-2.2.5).  
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Self-reported diabetes prevalence was highest among 
those from Pakistan and Sri Lanka and lowest among 
those from Norway and Iran (Fig 2.2.6). Given the age 
of the sample it is not surprising that self-reported 
prevalence of myocardial infarction and stroke was 
low (See Annex 2, Table 2.18).  In both conditions this 
proportion was lower among women compared to 
men. However, Iranian women had higher propor-
tion with stroke than any group of men. The greatest 
proportion with myocardial infarction were found in 
Pakistani men. 
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Figure 2.2.4: Age Adjusted Proportions (%) of MEN 
with Good/Very Good Self-Reported Health by Years 
of Education
Figure 2.2.5: Age Adjusted Proportions (%) of 
WOMEN with Good/Very Good Self-Reported Health 
by Years of Education
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Figure 2.2.6: Age Adjusted Proportions (%) with 
Self-Reported Diabetes 
A greater proportion of women reported musculoskel-
etal disorders than men regardless of ethnicity (Fig 
2.2.7). Much fewer Norwegians reported musculoskel-
etal disorders than immigrants.
For mental health, see section 2.4.
Figure 2.2.7: Age Adjusted Proportions (%) with 
Self-Reported Musculoskeletal Disorders
Additional information is found in Annex 2, table 2.18
HIGHLIGHTS Chapter 2.2: Self-Reported Health
t Self-reported health: Norwegians most 
frequently reported good/very good health, 
whereas women from Pakistan and Turkey least 
frequently did so. Gender diff erences were least 
among the Norwegians and Vietnamese. 
t Self-reported health and education: In all ethnic 
groups those with more than 12 years of education 
most frequently reported good/very good health.
t Self-reported chronic diseases and conditions: 
Women had higher proportions of self-reported 
musculoskeletal disorders. Men had higher propor-
tions of myocardial infarction. Self-reported 
diabetes was highest among those from Pakistan 
and Sri Lanka.  In general, immigrant groups 
reported higher proportions with chronic diseases 
and conditions compared to Norwegians.
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In all ethnic groups women reported a higher intake of 
fruit and vegetables than men, the gender diff erences 
being the least among the Sri Lankans and greatest 
among Vietnamese (Fig 2.3.1). 
The highest consumption was reported among 
women from Turkey and lowest among men from 
Vietnam. Interestingly Norwegians were not at either 
extreme of the spectrum but in the middle between 
these two groups. Additional adjustments for educa-
tion did not change the ranking of consumption 
among the groups.
Figure 2.3.1: Age Adjusted Proportions (%) of those 
with High* Consumption of Fruits and Vegetables  
*High Consumption= High category of the fruit and vegetable index 
(compiled from three variables: fruit, raw vegetables/salad and fruit 
juice) refl ects a daily to several times a day, frequency of consumption 
of at least two of three original variables
(Additional information is found in Annex 2, table 2.19)
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Cola/soft drinks represent a high consumption of 
sugar. These soft drinks are also part and parcel of an 
urbanized western society whereas full-fat milk is a 
source of high fat and representative of traditional 
diets in the low and middle income countries. 
Together they are a double minus in the diet for many 
immigrants and best termed double jeopardy.
After adjusting for age, the daily consumption of cola/
soft drinks was higher among men than women in 
all groups (Fig 2.3.2).  The highest proportion of daily 
consumers of cola/soft drinks was found among those 
from Turkey followed by the Norwegians and the 
lowest in Vietnamese and Sri Lankans.  
Figure 2.3.2: Age Adjusted Proportions (%) of Daily 
consumption of Cola/Soft Drinks
(Additional information is found in Annex 2, table 2.20)
Figure 2.3.3 shows that in most groups a greater 
proportion of men than women had a daily consump-
tion of full-fat milk. The highest consumption of full-fat 
milk was observed among Pakistanis and the lowest in 
Norwegians.
Figure 2.3.3: Age Adjusted Proportions (%) of Daily 
Consumption of Full-Fat Milk
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Around one in two of all immigrant groups reported 
that they were inactive compared to one in fi ve of 
Norwegians.  Among the immigrant groups, men 
tended to be less sedentary than women. In Norwe-
gians the opposite was the case – Norwegian men 
were slightly more sedentary than Norwegian women 
(Fig 2.3.4).
Figure 2.3.4: Age Adjusted Proportions (%) with 
Physical Inactivity 
Men from Turkey, Pakistan and Vietnam with the least 
education had the greatest proportions reporting inac-
tivity. Among women the pattern was more consistent 
with the highest proportions of physical inactivity in 
those with least education (Fig 2.3.5-2.3.6).
 
Fig 2.3.5: Age Adjusted Proportions (%) of Physical 
Inactivity in MEN by years of Education
(Additional information is found in Annex 2, table 2.21) 
Fig 2.3.6: Age Adjusted Proportions (%) of Physical 
Inactivity in WOMEN by years of Education
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There were large variations in smoking prevalence 
(Fig. 2.3.7). The gender pattern varied across the 
groups, with men generally smoking more than 
women with the exception of Norwegians, where 
women smoked slightly more. Norwegian women 
had the highest proportion (30 percent) women 
smokers of all the ethnic groups. On the other end of 
the womens smoking scale we found the Sri Lankan 
with no smokers at all and the Vietnamese and Paki-
stani women also had very low percentage smokers 
(4 percent). Sri Lankans, both men and women, had 
the greatest proportion ‘Never smokers’.   In men, one 
in two of those from Turkey were current smokers 
compared to one in fi ve from Sri Lanka. 
Figure 2.3.7: Age Adjusted Proportions (%) of 
Current Daily Smokers
An educational gradient was observed in smoking 
habits among Norwegians both men and women (Fig 
2.3.8-2.3.9). A greater proportion of Norwegians with 
less than 10 years of education smoked. However, 
while the pattern of less education and more smokers 
was consistent among Pakistani and Vietnamese men 
it was the reverse among Iranian and Turkish men and 
women, with more smokers in the higher educational 
groups . 
Figure 2.3.8: Age Adjusted Proportions (%) of 
Current Daily Smokers in MEN by Years of Education
Figure 2.3.9: Age Adjusted Proportions (%) of 
Current Daily Smokers in WOMEN by Years of 
Education
(Additional information is found in Annex 2, table 2.22 & 2.23)
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In all groups women consumed alcohol less often 
than men. Immigrant men from all other countries 
reported a lower consumption of alcohol compared to 
Norwegian women (Fig 2.3.10).  Over 90 percent of the 
women from Turkey, Sri Lanka and Pakistan consumed 
no alcohol or less than once a month.  Among men the 
patterns were not as consistent with Pakistani men’s 
consumption being similar to immigrant women, 
whereas 50-60 % of the other immigrant groups 
reported low consumption. 
Figure 2.3.10: Age Adjusted Proportions (%) of Low* 
Alcohol Consumers 
* Low= seldom/ never consumed alcohol
(Additional information is found in Annex 2, table 2.24)
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Generalised obesity was defi ned as BMI ≥30 kg/m2, 
whereas central/abdominal obesity was defi ned as 
Waist/Hip –ratio (WHR) ≥1.0 in men, and ≥0.85 in 
women.
Generalized obesity (BMI) was higher among women 
than men for all the immigrant groups but it was the 
opposite for Norwegians (Fig 2.3.11). Turkish women 
had the highest mean BMI and proportions of those 
obese (BMI > 30). Vietnamese men and women had 
the lowest mean BMI and proportions obese. While 
Norwegians particularly women were towards the 
leaner end of the spectrum the Pakistanis were closer 
to the more obese end of the spectrum.
Figure 2.3.11: Age Adjusted Proportions (%) of 
those with General Obesity (BMI>30) 
Abdominal or central obesity measured here by WHR 
was more common in women than men including 
Norwegian women (Fig 2.3.12). The greatest propor-
tions of those with central obesity were women from 
Sri Lanka and Pakistan, the lowest were men from 
Vietnam. It is also noteworthy that though some 
ethnic groups such as the Sri Lankan and Vietnamese 
women had modest proportions with generalized 
obesity these proportions were considerably higher 
with regard to abdominal obesity Vietnamese men 
and Norwegian women had the lowest proportions of 
abdominal obesity. 
Figure 2.3.12: Age Adjusted Proportions (%) of 
those with Abdominal Obesity (WHR>1.00 (men) 
and 0.9 for (women)
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In men and women in all ethnic groups the greatest 
prevalence of obesity was found in those with lowest 
education (Fig 2.3.13-2.3.14).
 
Figure 2.3.13: Age Adjusted Proportions (%) of 
Obese MEN (BMI>30) by Years of Education
Figure 2.3.14: Age Adjusted Proportions of Obese 
WOMEN (BMI>30) by Years of Education 
In fi gure 2.3.15 weight gain is calculated as the diff er-
ence between self-reported weight at age 25 and 
current weight (at the time of the study). Women 
gained more weight than men except for Norwegians, 
Iranians and Vietnamese. The weight gain was twice as 
high (15 kg) or more in women from Sri Lanka, Pakistan 
and Turkey compared to Norwegian women and the 
Vietnamese (8 kg). 
Figure 2.3.15: Age adjusted Weight gain* since age 
25 in kilos
* mean number of kilos gained 
(Additional information is found in Annex 2, table 2.25)
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Ethnic diff erences in mean total cholesterol were 
observed both among men and women, with the 
Norwegian men having the highest mean values. 
However, Norwegians also had highest HDL choles-
terol, followed by the Vietnamese, with the lowest 
mean HDL observed among Pakistanis and Sri Lankans 
(See Annex 2, table 2.26). Similarly mean triglyceride 
levels were highest among immigrants from Pakistan 
and Sri Lanka and lowest among Norwegians. 
Men and women from Norway had the highest mean 
systolic blood pressure while those from Vietnam 
and Iran had the lowest values. Norwegians had the 
highest mean diastolic blood pressure among women 
and men, with Pakistani women and Sri Lankan men 
also having the highest diastolic BP (See Annex 2, 
Table 2.26). 
Among men, the greatest proportion with current 
antihypertensive medication use and current lipid 
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lowering medication use were Pakistani immigrants. 
Among women a greater proportion of women from 
Pakistan and Sri Lanka were on antihypertensive medi-
cation and lipid lowering medication compared to 
ethnic Norwegians.
After adjusting for age (fi g 2.3.16) it was observed that 
man had greater proportions with high BP than women. 
The greatest proportion with high blood pressure were 
Norwegian men and lowest women from Iran.
Figure 2.3.16: Age Adjusted Proportions (%) of 
those with High Blood Pressure* 
* High Blood Pressure – Systolic BP > 140 or Diastolic > 90 or on 
medication for Blood pressure
Whereas a high total cholesterol levels is known to 
be a risk factor for cardio-vascular disease, high levels 
of HDL-cholesterol is protective regarding the same 
diseases.  In all groups after adjusting for age (fi g 
2.3.17) it was observed that men had greater propor-
tions with low HDL than women, which means that 
men are at higher risk than women. The greatest 
proportions with low HDL were among men from 
Sri Lanka, Pakistan and Turkey.  Among women from 
Norway, it was only a few percent with this risk factor 
of low HDL-cholesterol.
Figure 2.3.17: Age Adjusted Proportions (%) of 
those with Low HDL* 
* Low HDL – HDL Cholesterol < 0.9 mmol in men and < 1.0 mmol in 
women
Men had a greater proportion of those with high trig-
lycerides compared to women in all groups (fi g 2.3.18). 
The greatest proportions were observed among men 
from Pakistan, Sri Lanka and Turkey, the lowest among 
women from Norway, Turkey, Iran and Vietnam.
Figure 2.3.18: Age Adjusted Proportions (%) of 
those with High Triglycerides* 
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*High Triglycerides - Triglycerides > 5 mmol.
(Additional information is found in Annex 2, table 2.26 & 2.27)
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HIGHLIGHTS Chapter 2.3: Risk Factors
Dietary Habits
Fruits and Vegetables
t 7JFUOBNFTFNFOXFSFGPVOEUPIBWFUIF
lowest frequency of consumption and the 
Turkish women had the highest.
t /PSXFHJBOTXFSFBUOFJUIFSFYUSFNFPGUIF
spectrum.
Soft Drinks and Full-fat Milk
t Men consumed more soft drinks than women, 
the highest seen in Turkish men. 
t 5IFDPOTVNQUJPOPGGVMMGBUNJMLXBTIJHIFSJO
men than women, the highest consumption 
was observed among Pakistanis and the 
lowest in Norwegians.
Physical activity
t 4FMGSFQPSUFEQIZTJDBMBDUJWJUZXBTNVDI
lower in all immigrant groups compared to 
the Norwegians.
t 0OFPVUPGUXPJNNJHSBOUTXBTJOBDUJWF
compared to one of five of Norwegians. 
t "NPOHUIFJNNJHSBOUHSPVQTNFOUFOEFEUP
be less physical inactive than women. 
Smoking Habits
t .FOIBEHSFBUFSQSPQPSUJPOTPGDVSSFOU
smokers than women, except among 
Norwegians.
t 4SJ-BOLBOJNNJHSBOUTIBEHSFBUFTU
proportions of non-smokers.
t (SFBUFTUQSPQPSUJPOTPGTNPLFSTXFSFGSPN
Turkey.
Alcohol
t .PSFXPNFOUIBONFOSFQPSUFEOPPS
seldom consumption of alcohol in all ethnic 
groups.
t *OBMMJNNJHSBOUHSPVQTXPNFOIBEBWFSZ
low consumption
t "NPOHNFO1BLJTUBOJTIBEUIFMPXFTU
consumption. 
t /PSXFHJBONFOBOEXPNFOTIPXFEUIF
highest frequency of alcohol consumption.
Obesity
t "NPOHJNNJHSBOUTHFOFSBMPCFTJUZXBTNPSF
frequent in women than in men, but the 
opposite was seen in Norwegians
t Among women, mean BMI was highest in 
Turkish and lowest in Vietnamese.
t 5IFHSFBUFTUQSPQPSUJPOTXJUIDFOUSBMPCFTJUZ
were recorded in Sri Lankan and Pakistani 
women and lowest in Vietnamese men.
Blood Lipids and Blood Pressure
t )JHI#MPPE1SFTTVSF(SFBUFSQSPQPSUJPOT
among Norwegians and Pakistanis and 
Lowest in Iranians and Vietnamese 
t )%-DIPMFTUFSPM-PXFTUMFWFMTXFSFGPVOEJO
those from Sri Lanka and Pakistan and highest 
levels in those from Vietnam and Norway.
t 5SJHMZDFSJEF)JHIFTUMFWFMTPCTFSWFEBNPOH
immigrants from Pakistan and Sri Lanka and 
lowest among Norwegians.
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A greater proportion of women reported mental distress 
(derived from the Hopkins Symptom Check List -10) 
than men in all ethnic groups, although the diff erence 
was marginal in Sri Lankans (Fig 2.4.1). The greatest 
proportions with mental distress were among women 
from Turkey and Iran (more than 40 percent).The men 
from Turkey and Iran also reported high scores; with 3 
in 10 reporting to be distressed. 
The lowest scores were found in Norwegians both men 
and women, especially in men where less than 1 in 
10 reported to be distressed.  Among the immigrant 
groups, the Sri Lankans had the lowest proportion of 
mental distress, Sri Lankan women being in the same 
range as the Norwegian women.
Figure 2.4.1: Age Adjusted Proportions (%) with 
Mental Distress *
* The Mental Distress variable was derived from the Hopkins 
Symptom Check List -10.  Cut-off  point was set at 1. 85, the vari-
able dichotomized and subjects scoring above the limit labelled as 
“distressed”.
The greatest proportions of those with mental distress 
were in the group with less than 10 years of educa-
tion for both men and women, except for Sri Lankans 
and Pakistanis (Fig 2.4.2). In Pakistani men there 
was no association between education and mental 
distress. The Sri Lankan men with higher education 
were slightly more distressed than those with lowest 
education. A similar picture was seen in women from 
these two immigrant groups; Pakistani and Sri Lankan 
women with higher education tended to be more 
distressed than their lower educated counterparts.  
Norwegian men with more than 12 years of education 
were least distressed.  
Figure 2.4.2: Age Adjusted Proportions (%) of 
Mental Distress in MEN by years of Education
Figure 2.4.3: Age Adjusted Mental Distress in 
WOMEN by years of Education
 (Additional information is found in Annex 2, table 2.28) 
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HIGHLIGHTS Chapter 2.4: Mental Health
t 8PNFOSFQPSUFENPSFNFOUBMEJTUSFTTUIBO
men.
t 5IPTFGSPN5VSLFZBOE*SBOFTQFDJBMMZUIF
women reported high proportions (more than 
40percent) with mental distress. The men from 
Turkey and Iran also reported high scores.
t 5IFMPXFTUTDPSFTXFSFGPVOEJO/PSXFHJBOT
especially in men, but also the women.  
t "NPOHUIFJNNJHSBOUHSPVQTUIF4SJ-BOLBOT
had the lowest score, with women being in 
the same range as the Norwegian women.
t *OBMMFUIOJDHSPVQTFYDFQUJNNJHSBOUT
from Pakistan and Sri Lanka mental distress 
decreased with increasing education. 
!$DbT^U7TP[cWBTaeXRTb
The immigrant groups visited general practitioners 
two to three times more than the Norwegians. Women 
visited GPs more frequently than men in all groups 
(See Annex 2, table 2.29). Over half of the women 
from Turkey and Iran made 4 or more visits to the GPs 
during the last 12 months compared to one fi fth of 
Norwegian women. 
The greatest proportions of those with frequent visits 
to the GP (4 or more visits last year) were in the group 
with less than 10 years of education (Fig 2.5.1. and 
2.5.2.). One in two men from Iran and Pakistan were in 
this category. This pattern was consistent across ethic 
group, except for men from Sri Lanka and women from 
Vietnam and Pakistan.  With few exceptions it was the 
group with more than 12 years education that had the 
lowest proportion of frequent visits to the GP.
Figure 2.5.1: Age Adjusted Proportions (%) of 
Frequent Visits to the GP* for MEN by Years of 
Education 
 *4 or more visits last year
Figure 2.5.2: Age Adjusted Proportions (%) of 
Frequent Visits to the GP* for WOMEN by Years of 
Education 
*frequent visits - 4 or more visits last year
0 20 40 60 80 100
Vietnam
Sri Lanka
Pakistan
Iran
Turkey
Norway
<10 yrs 10-12 yrs >12 yrs
0 20 40 60 80 100
Vietnam
Sri Lanka
Pakistan
Iran
Turkey
Norway
<10 yrs 10-12 yrs >12 yrs
AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc        " 
More women than men reported frequent (at least four 
times during the past 12 months) visits to the physi-
otherapist in all groups except for immigrants from Sri 
Lanka where there was no gender diff erence (Fig 2.5.3). 
Around a fourth of Iranian women visited the physi-
otherapists frequently in contrast to less than a tenth 
of Vietnamese and Norwegian men.
 
Figure 2.5.3: Age Adjusted Proportions (%) of those 
with Frequent Visits to Physiotherapist* 
* 4 or more times in the last 12 months
All immigrant groups visited the specialist in greater 
proportions than Norwegians with the exception of Sri 
Lankan men and Vietnamese women. Among those 
frequently visiting a psychiatrist or psychologist those 
from Turkey and Iran had greater proportions than any 
other group.  
The greatest proportions of those with frequent use of 
emergency services were those from Turkey the lowest 
being Norwegians and Sri Lankans. The proportion 
with frequent hospitalization in all groups was low 
with the exception of women from Turkey and Paki-
stan. Similarly the proportions availing of the home 
nursing services were low with the exception of those 
from Iran.  
(Additional information is found in Annex 2, table 2.29)
HIGHLIGHTS Chapter 2.5: Use of Health Services
t 5IFJNNJHSBOUTNBEFHSFBUFSOVNCFSPG
visits to the GP and specialist that the Norwe-
gians. 
t 5IFHSFBUFTUQSPQPSUJPOPGUIPTFXJUI
frequent visits to the GP (=at least 4 visits 
last year) were in the group with less than 10 
years of education.
t 5VSLJTIBOE*SBOJBOWJTJUFEUIFQTZDIJBUSJTU
psychologist most frequently.
t &NFSHFODZTFSWJDFTXFSFVTFENPTU
frequently by those from Turkey and least by 
the Norwegians.
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In this section, spider diagrams are presented to
summarize the fi ndings from the report. One spider
representing one country group highlights the main
health challenges of the immigrants compared to the
host population.
Favourable health, lifestyle or risk values will be
located inside the black, solid circle line for Norway.
For example for men from Iran, the prevalence ratio
for moderate or high alcohol consumption is 0.5. The
prevalence of high (or moderate) alcohol consumption
is half as high as the prevalence for Norwegian men.
For diabetes, the prevalence ratio for women from
Iran is 3.0, or a prevalence three times higher than the
prevalence for Norwegian women.
The diagrams show prevalence ratios, based on preva-
lence for the following health and risk factors.
Health “Not good”: Prevalence of self-reported health 
not very good/ poor (corresponding to the inverse of 
good/ very good health in fi gure 2.2.3). 
Mental distress: Prevalence above cut-off . Symptoms
measured with Hopkins Symptom Check List-10, see
fi gure 2.4.1.
Diabetes: Prevalence of self-reported diabetes, see 
fi gure 2.2.6. 
Physical inactivity: Prevalence of “reading, watching 
television or other sedentary activities” in the spare 
time the last year, see fi gure 2.3.4.
Current smoker: Prevalence of daily smoking, see 
fi gure 2.3.7 
Moderate / high alcohol consumption: Prevalence of 
high (more than 4-7 times / week) / moderate (from 
once pr month to 2-3 times pr week) consumption of 
alcohol. See table 2.24 (Annex 2).
Hypertension: Prevalence of high blood pressure, see 
fi gure 2.3.16 (Section 2.3) and table 2.26 (Annex 2).
Central Obesity: Prevalence of abdominal obesity, see
fi gure 2.3.12.
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t Men and women consume less alcohol than 
Norwegians
• In men, smoking is higher than in Norwe-
gians, whereas smoking rates in women are 
similar
• Physical inactivity is higher compared to 
Norwegians
• Proportions with obesity and diabetes are 
high, interventions that will reduce and 
control need to be further adapted to address 
this issue
• In spite of more obesity, the prevalence of 
hypertension is lower than in Norwegians
• Proportions with mental distress are much 
higher than in Norwegians and so are the 
proportions not reporting good health 
Figure 3.1: Some Risk Factors and Self-Reported Diseases for Turkish related to Norwegians *
* The scale showing values as quo ents between Turkey and Norway (reference) 
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t Consumption of alcohol is lower compared to 
Norwegians
t Smoking is higher in men and lower in 
women compared to Norwegians
t Physical Inactivity is higher compared to 
Norwegians
t Proportion with central obesity is lower 
among men but not among women 
compared to Norwegians
t Diabetes is higher in women but not in men 
compared to Norwegians
t Proportions with hypertension are lower 
compared to Norwegians
t Proportions with mental distress  are much 
higher than in Norwegians and so are the 
proportions not reporting good health
Figure 3.2: Some Risk Factors and Self-Reported Diseases for Iranian related to Norwegians * 
* The scale showing values as quotients between Iran and Norway (reference) 
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t Men and women consume much less alcohol 
than Norwegians
t Smoking is rare in women,  whereas in men 
smoking  is higher than in Norwegians
t Physical inactivity is higher compared to 
Norwegians
t Proportions with central obesity and diabetes 
are much higher in both men and women 
compared to Norwegians 
t Proportions with mental distress  are higher 
than in Norwegians and so is the proportions 
not reporting good health
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Figure 3.3: Some Risk Factors and Self-Reported Diseases for Pakistani related to Norwegians * 
* The scale showing values as quotients between Pakistan and Norway (reference)  
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t Both women and men smoke less and 
consume less alcohol than Norwegians
t Physical inactivity is higher compared to 
Norwegians
t Proportions with central obesity and diabetes 
are higher compared to Norwegian, especially 
in women  
t Proportions not reporting good health is 
higher compared to Norwegians, whereas 
especially in women the difference in mental 
distress is little 
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Figure 3.4: Some Risk Factors and Self-Reported Diseases for Sri Lankan related to Norwegians* 
* The scale showing values as quotients between Sri Lanka and Norway (reference) 
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t The consumption of alcohol is lower, particu-
larly among women, than in Norwegians
t Smoking in low in women but higher in men 
than among Norwegians
t Physical inactivity is higher compared to 
Norwegians
t Proportions with central obesity are lower 
in men, but proportions with diabetes are 
higher in both genders compared to 
 Norwegians
t Proportions with mental distress are higher 
than in Norwegians and so are the 
 proportions not reporting good health
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Figure 3.5: Some Risk Factors and Self-Reported Diseases for Vietnamese related to Norwegians *
 *The scale showing values as quotients between Vietnam and Norway (reference)  
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An Information Committee with members from all 
the collaborators developed an information plan and 
strategy and worked throughout the study period in 
an effort to increase attendance. They took several 
initiatives to inform the citizens of Oslo about the Oslo 
Health Study and motivate those invited to attend. 
More details of this can be found at 
Special efforts made to reach the immigrant groups in 
the Immigrant Study were as follows:
t 5IFRVFTUJPOOBJSFT	NBJO
UIFCSPDIVSFBOEUIF
declaration of consent were translated into 5 
different languages. The supplementary question-
naire was translated into English only. 
t 5IF/PSXFHJBOJOGPSNBUJPOCSPDIVSFBMTP
contained short information in 5 languages on 
how to obtain the translated material.
t 'JFMEXPSLFSTBUUIFTDSFFOJOHTUBUJPOTQPLFUIF
respective 5 languages in order to assist the 5 
immigrant groups.
t 5IFQSPKFDUDPPSEJOBUPS	JNNJHSBOUCBDLHSPVOE

worked with various immigrant groups, organisa-
tions and media, through lectures, formal and 
informal meetings with health personnel, political 
leaders, imams and other key persons. This 
included visits to the mosques as well as special 
radio/ TV-programmes for immigrants. Announce-
ments and reports in immigrants’ newspapers 
and stands in the streets with information about 
survey also got the information out to the immi-
grant groups.
In order to increase participation rates during this 
round, different strategies were used including tele-
phone calls to non-responders. The reminder invited 
participants to a mobile screening unit (bus) parked in 
the neighbourhood of those invited. The bus visited 7 
such sites in the city over a period of 12 weeks.
3PcP2^[[TRcX^]P]S3PcP4]cah<TcW^Sb
In both studies the data collection was undertaken by 
staff of the NIPH trained to follow the standard proce-
dure outlined in the study protocols [27]. A postal 
invitation was mailed two weeks prior to the clinical 
screening to all eligible participants containing:
t "OJOWJUBUJPOMFUUFSUPQBSUJDJQBUFXJUIUJNF
and place of appointment.
t "UISFFQBHFRVFTUJPOOBJSF	NBJORVFTUJPO-
naire).
t *OTUSVDUJPOTBCPVUIPXUPöMMPVUUIFRVFT-
tionnaire and a letter of consent, to be 
handed in personally at the screening station.
t *OGPSNBUJPOCSPDIVSFDPOUBJOJOHUIFBJNTPG
the study, content, procedures, etc.
t .BQTIPXJOHUIFFYBDUMPDBUJPOPGUIF
screening station.
t 5IFJOGPSNBUJPOCSPDIVSFBOEUIFRVFTUJPO-
naires (main questionnaire and first supple-
mentary questionnaire) were also made avail-
able to HUBRO participants in 11 languages 
other than Norwegian.
t 'PSUIF*NNJHSBOU4UVEZBMMFODMPTVSFTPG
this postal package were translated into the 
5 appropriate languages of the 5 immigrant 
groups in addition to the official Norwegian 
version.
The physical examination of both surveys included 
standardised measurements such as height, weight, 
waist and hip circumference, blood pressure, heart 
rate, and non-fasting blood tests. For the Immigrant 
Study participants a supplementary questionnaire had 
been tailored to suit their health needs and could be 
filled in at the screening site with the assistance of field 
workers that spoke the same language as the respond-
ents. 
Four weeks after attending the clinical examination, a 
letter with results of this examination and blood tests 
was sent to all participants. Among HUBRO partici-
pants those with the highest scores of cardiovascular 
risk [27] were offered a new clinical examination at 
Ullevål University Hospital. Among the Immigrant 
Study participants those with unusually high values 
of blood sugar (> 25/mmol) or blood pressure (> 125 
mmHg diastolic after the second or third measure-
ment) were informed immediately and referred to a 
referral hospital/clinic. However others with values 
that exceeded normal limits were asked to contact 
their General Practitioner for further follow up. In 
addition those with random blood sugars ≥ 6.1/mmol 
were invited to undertake a fasting blood sugar that 
included total cholesterol, HDL- cholesterol, triglycer-
ides and serum insulin analysis.
0]]Tg )3PcP2^[[TRcX^]P]SEPaXPQ[Tb
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The questionnaires were developed based on previously 
conducted studies in Norway, existing scientific knowl-
edge and current needs and priorities of researchers. 
A pilot study of the main questionnaire (common for 
both HUBRO and the Oslo Immigrant Health Study) was 
carried out before HUBRO started. The main question-
naire covered the following main topics:
Self-reported health and diseases such as diabetes, 
asthma, coronary heart disease, stroke and mental 
distress, musculoskeletal pains, family history of disease, 
risk factors and lifestyles (food habits, physical activity, 
smoking, alcohol use), environment while growing up, 
social network and social support, quality of life, educa-
tion, work and housing, use of health services, use of 
medicine and reproductive history (women). 
The main questionnaire is identical for both HUBRO 
and the Oslo Immigrant Health Study and includes 
questions that form part of the larger CONOR (Cohort 
Norway) data bank encompassing several large popu-
lation studies from the regions of Norway. Several of 
the questions, but not all, have been used in National 
Health Screening Service’s previous studies (28-29). 
The supplementary questionnaire covered many of the 
topics of the main questionnaire in greater detail and 
is the same for all age-groups. However the supple-
mentary questionnaires for HUBRO and the Immi-
grant Study are not identical though many questions 
overlap. This has been adapted for the Oslo Immigrant 
Health Study based on the experiences of HUBRO and 
additional relevant research. In both studies, partici-
pants were asked questions about life events, weight 
change and winter depression. The questionnaire 
also had a special section targeted at immigrants – 
with questions about why and when they moved to 
Norway, how they cope with the Norwegian language, 
the health services and their every day life, and 
whether they had ever experienced any discrimination. 
The food and drink section included changes in the 
diet after migration and this part of the questionnaire 
has been modified to meet the additional require-
ments of these groups.
 
The questionnaires along with official English transla-
tions can be found at the following website: http://
www.fhi.no/tema/helseundersokelse/oslo/index.html
3TcTa\X]X]V4cW]XRXch
Norwegian population registers identify all residents 
with a unique 11 digit identification code.  This register 
also contains the country of birth for all residents. This 
register was used as the basis for the invitation file 
and only those with the 6 selected countries of birth 
were included. Thus only first generation immigrants 
are included. Concerning the five immigrant groups, a 
cross check with SSB registers confirmed that only in 
0.2 percent of cases the country of birth was not iden-
tical to the “country of origin”. 
3PcPB^daRTb^UB^RX^3T\^VaP_WXR
EPaXPQ[Tb
Register: Age, Gender, Country of birth, Marital status 
and Area of residence of all participants, was made 
available from the population registers 1999- 2002.
Self-reported: Years of Education, Employment Status, 
Occupation, Proportion living alone, Social Security 
Benefits were self-reported in the Main Questionnaire
 Self-reported years of education was the indicator 
selected as the measure of socio-economic position 
as occupation and employment were considered inac-
curate predictors in this sample due to insufficient 
information.
Measurements: Non-fasting serum total cholesterol, 
serum HDL cholesterol, glucose and serum trig-
lycerides were measured directly by an enzymatic 
method (Hitachi 917 Auto Analyzer, Roche Diagnos-
tics, Switzerland). Serenorm Lipoprotein was used as 
internal quality control material for the lipid analyses 
and Autonorm Human Liquid for the glucose. The 
control material was done at the start and for every 
30th sample. All the laboratory investigations were 
performed by the Department of Clinical Chemistry, 
Ullevål University Hospital, Oslo, Norway for both 
studies. Pulse recordings, systolic and diastolic blood 
pressures were measured by an automatic device 
(DINAMAP, Criticon, Tampa, USA), which measured 
the blood pressure in mm Hg automatically by an 
oscillometric method. Three recordings were made at 
one-minute intervals. The values of the mean of the 
second and third systolic blood pressure measure-
ments were used in this report.
Anthropometry: Body weight (in kilograms, one 
decimal) and height (in cm, one decimal) was meas-
ured with electronic Height and Weight Scale with the 
participants wearing light clothing without shoes. BMI 
(kg/m2) was calculated based on weight and height. 
Waist circumference, defined as the midpoint between 
the iliac crest and lower margin of ribs was measured 
to the nearest 0.1cm with the subject standing and 
breathing normally. Hip circumference was measured 
as the maximum circumference around the buttocks 
and at the symphysis pubis anteriorly.  Both waist and 
hip were measured with a measuring tape of steel. 
Waist and hip circumference were used to calculate 
#! AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc
the waist-hip ratio using the formula waist (cm)/ hip 
circumference (cm).
Dietary Habits: In large cross-sectional population 
based studies questions on diet and dietary habits are 
often limited. In order to provide both comparisons 
with previous Norwegian studies many of the ques-
tions used here have been used in earlier studies. 
Therefore all the questions in the main questionnaire 
are based primarily on the Norwegian diet. Therefore 
many aspects of the diets of the immigrant group 
are not captured through these questions. We have 
selected those indicators that are both risk factors for 
several diseases and that have been measured through 
this questionnaire.
The intake of fruit and vegetables has been identified 
as one of the ten most important contributing risk 
factors for cardiovascular disease in a study including 
many ethnic groups [30]. Low intake of fruits and vege-
tables are also well documented as being associated 
with the increased risk for cancer.
Questions on dietary habits covered nine food catego-
ries, fifteen drink categories and two dietary supplement 
categories. The food habit questions were re-coded 
from six to three categories: daily consumption (1–2 
and 3 or more times a day), weekly consumption (1–3 
and 4–6 times a week) and seldom (seldom/never and 
1–3 times a month). A fruit and vegetable index was 
compiled from three variables: fruit, raw vegetables/
salad and fruit juice. The new variable thus obtained 
was re-coded into three categories ranging from low to 
high consumption based on the summed score. Thus 
the high category of the index reflects a daily to several 
times a day, frequency of consumption of at least two 
of three original variables. Similarly, the low category 
reflects seldom/never or 1–3 times a month frequency 
of consumption of at least two of the three original 
categories. 
Two drinks questions were used; the first about cola & 
soft drinks and the other about full-fat milk/yoghurt. 
The six categories included seldom/never, 1-6 glasses 
per week, 1 glass per day, 2-3 glasses per day, 4 glasses 
or more per day, these were recoded to 3 categories; 
seldom/never, 1-6 glasses/ wk, 1- 4 glasses per day.
Physical Activity: Self-reported leisure-time physical 
activity was assessed by a four graded measure (inac-
tive to very active) based on previously validated ques-
tionnaires in Norway and shown to predict mortality 
risk in both genders [31,32].  However, it is not validated 
in immigrant populations. Responses included; 1) 
“reading, watching television or other sedentary activi-
ties” inactive/predominantly sedentary);2) walking, 
cycling or moving at least 4 times per week; 3) taking 
part in physical exercise/sport or heavy gardening; 4) 
hard exercise or participation in competitive sports 
regularly(very active). The physical inactivity question 
was recoded to give the following 2 categories; 1) Inac-
tive/sedentary 2) Active includes categories 2, 3, 4 
Smoking : Respondents were asked if they smoked 
daily and their responses were categorized as; 1) yes, 
now (current smoker), 2) yes, earlier (previous smoker) 
and 3) never (non smoker).
Alcohol : Respondents were asked about their 
consumption of alcohol both type, frequency and 
quantity and of 8 possible responses their responses 
were categorized into 3 as; 1) High (consumption more 
than 4-7 times/week), 2) moderate, 3) low (seldom/
never). 
Mental Health: An instrument often used in large popu-
lation based studies is the Hopkins Symptom Check 
List-10 derived from the more widely used HSCL-25 that 
was developed from the SCL-90.  
Ten questions are used to screen for symptoms of 
depression and anxiety and related somatic symp-
toms. Thus the HSCL-10 measures mental distress, but 
does not provide a psychiatric diagnosis.  The HSCL-10 
includes responses to : “Have you over the course of the 
last week felt…”a) sudden panic b)fearful c)faintness, 
dizziness or weakness d) tense or keyed up e) self-
blaming f )difficulties falling asleep or staying asleep g) 
sadness h)worthless i)everything is a burden j)hopeless 
about the future
Each question was rated on a scale of 1 (not at all) 
to 4 (extremely) and the mean (average) score was 
used as a measure of global psychological distress in 
subsequent analyses. Thus, an increase in score on 
the HSCL-10 indicates an intensification of anxiety 
or depression or both, and a decrease in total scores, 
or mean score indicates improvement in symptoma-
tology.
A cut-off point was set at 1. 85, the variable dichot-
omized. Subjects scoring 1. 85 or above were labelled 
as “distressed”. [33]
Use of Health Services: Use of health services was 
assessed by questions recording number of visits to 
various health service providers in the past 12 months. 
Responses included; 1) No visits 2) 1-3 times/12 
months 3) 4 or more times/12months. These questions 
were recoded to give the following 2 categories; 1) 
Infrequent 2) Frequent (> 4 visits/12 months). 
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Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men N = 7116 4985 291 434 419 685 302
Age(mean) 44.6 42.3 41.8 44.3 40.0 43.6
Women N = 7741 6042 242 288 361 460 348
Age(mean) 44.3 40.8 41.6 42.2 39.0 43.3
Table 2.11A: Mean Age of the Sample from the Oslo Health Study and Oslo Immigrant 
Health Study (Combined Data) 
Norway* Turkey Iran Pakistan Sri Lanka Vietnam
Men
Age groups 30-40 yrs 39 50 53 41 65 39
41-50 yrs 30 31 35 30 27 39
51-61 yrs 31 19 13 29 9 22
Women
Age groups 30-40 yrs 39 59 50 48 71 42
41-50 yrs 32 26 35 32 20 37
51-61 yrs 29 15 15 20 9 21
Table 2.11B: Proportions (%) of the sample in 3 age groups
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men 
Yrs of Education (mean) 14.5 9.8 14.9 11.3 13 11.6
    < 10yrs  10 49 5 24 7 31
    10 – 12 yrs 13 17 6 24 27 17
    > 12 yrs 77 34 89 52 66 52
Women
Yrs of  Education (mean) 14.4 7.3 13.1 8.7 12.4 10.3
   < 10yrs 10 64 15 36 10 46
    10 – 12 yrs 15 18 3 27 27 11
    > 12 yrs 75 18 81 36 63 43
Table 2.12:  Mean length and proportions (%) with different Levels of Education 
NOTE: Data presented are crude (unadjusted) unless specified eTabXZc^eTa
t'PS/PSXFHJBOTZFBSTJODMVEFTPOMZBOEZFBSPMETZFBSTJODMVEFTPOMZZFBSPMET
indicates only 59 and 60 year olds. For immigrant groups all the age cohorts are represented in each 
of the age groups
Overall anova p<0.001 for all variables
## AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc
Employment Norway  Turkey Iran Pakistan Sri Lanka Vietnam
Men   
Fulltime 85 61 62 68 78 68
Part time 5 7 8 7 8 7
Not employed* 10 14 31 25 14 25
Women
Fulltime 
65 33 43 15 44 50
Part time 19 11 15 14 21 12
Not employed a 16 57 42 71 36 38
Table 2.13: Proportions (%) with Different Employment Status 
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men 
 Unmarried 41 6 22 2 6 20
 Married/Partner 46 76 61 95 92 64
Other 13 18 18 3 2 16
Women
 Unmarried 37 3 5 0 3 19
 Married/Partner 44 79 64 89 93 54
  Other 19 18 32 10 5 27
Table 2.14A: Proportions (%) with Different Marital Status 
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men 25 10 26 5 6 18
Women 25 6 11 2 8 12
Table 2.14B: Proportions (%) Living Alone 
*indicates those not in salaried employment, includes students, housewives, retired persons etc
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Area Residence Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men
Outer West 26 2 7 2 1 3
Inner West 14 6 8 2 1 1
Inner East 16 28 18 19 13 21
Outer East 44 63 67 77 86 75
Women
Area  Residence
Outer West 29 2 8 4 3 4
Inner West 14 4 7 3 1 3
Inner East 13 21 12 22 11 22
Outer East 44 73 73 71 86 71
Table 2.15: Proportions (%) Living in Different Areas of Residence of Oslo  
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men
Sickness Benefits 4 15 12 13 15 11
Disability pension 7 21 17 18 4 12
Unemployment benefits 2 9 11 6 16 15
Social assistance 1 14 14 4 3 12
Women
Sickness Benefits 6 20 20 11 20 8
Disability pension 11 26 14 16 4 8
Unemployment benefits 2 17 9 6 19 13
Social assistance 1 21 16 9 8 21
 Table 2.16: Proportions (%) Receiving Social Security Benefits (self-reported) 
t$IJTRVBSFUFTUOPUTJHOJöDBOUBMMPUIFSEJòFSFODFTBSFTJHOJöDBOU
Note: N is lower than all other variables
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Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men Asthma 8 9 6 11 9 13
Bronchitis 3 10 4 5 5 5
Musculoskeletal 2 14 17 15 17 16
Mental Distress 11 21 29 10 4 9
Diabetes 2 5 2 12 8 6
Myocardial Infarction 2 4 2 7 2 5
Stroke 1.3 0.4 1.2 0.5 1.1 0.7
Women Asthma 11 12 7 13 10 9
Bronchitis 4 7 6 3 6 5
Musculoskeletal 8 26 24 21 20 21
Mental Distress 20 28 27 10 3 8
Diabetes 1 7 3 14 10 6
Myocardial Infarction 0.4 0.9 0.4 0.6 1.4 1.6
Stroke 0.8 1.9 2.2 1.2 1.9 0.3
Table 2.18: Proportions (%) with Self-Reported Chronic Diseases and Conditions 
tChi square test not significant, all other differences are significant.
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men
All ages 30 + 85 51 58 52 68 53
Age 
30 – 35 93 61 74 69 70 70
36 – 40 85 45 58 64 73 58
41 – 45 85 56 60 53 60 56
46 – 50 84 57 53 58 65 50
51 – 55* ---------- 38 35 37 57 33
56 – 61 76 41 59 25 77 32
Women
All ages
30 + 79 31 44 38 61 47
30 – 35 89 48 51 56 71 62
36 – 40 84 33 54 42 59 57
41 – 45 82 26 41 28 62 49
46 – 50 80 12 37 29 46 41
51 – 55* ---------- 14 25 26 36 22
56 – 61 66 8 21 26 46 26
Table 2.17: Proportions (%) with Good/Very Good Self-Reported Health
tChi square test not significant, all other differences are significant.
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Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men Low 13 6 12 17 15 15
Moderate 73 68 67 73 69 76
High 14 26 21 10 16 8
Women Low 7 6 5 20 13 9
Moderate 69 58 69 63 69 71
High 24 36 26 17 18 20
Table 2.19: Frequencies* (%) of consumption of Fruits and Vegetables 
* See methods for explanation for what low, moderate and high consumption mean.
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men Cola/Soft Drinks Seldom 42 40 29 35 47 43
Weekly 39 37 52 47 39 44
Daily 19 23 19 18 14 14
Full-Fat Milk Seldom 69 29 34 32 47 55
Weekly 22 46 42 31 29 31
Daily 9 25 23 36 24 15
Women Cola/Soft Drinks Seldom 68 34 42 41 51 55
Weekly 24 42 37 29 27 30
Daily 8 24 21 30 23 16
Full-Fat Milk Seldom 58 45 49 48 61 56
Weekly 30 36 41 40 29 37
Daily 13 19 10 11 9 7
Table 2.20: Frequencies (%) of Consumption of Cola/Soft drinks and Full-Fat Milk 
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men Sedentary  22 54 46 55 51 56
Moderately Active 51 36 41 40 36 28
Active 19 5 9 3 8 13
Very Active 7 5 4 3 5 3
Women Sedentary 18 59 48 59 55 57
Moderately Active  67 33 45 36 38 33
Active 12 6 7 5 4 10
Very Active 3 2 0.4 0.7 2 0.7
Table 2.21: Proportions (%) with Different Degrees of Activity in Leisure Time 
#' AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men Current Smoker 27 53 42 34 19 36
Ex Smoker 28 24 25 19 14 34
Never Smoked 45 23 33 47 66 29
Women Current Smoker 30 26 24 4 0 4
Ex Smoker 26 15 14 2 0 4
Never Smoked 43 59 62 94 100 92
Table 2.22: Proportions (%) of Smokers and Non Smokers
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men High 8 3 2 1 4 4
Moderate 73 32 39 7 46 44
Low 19 65 58 91 50 52
Women High 5 0 1 0 0 0
Moderate 66 4 14 1 5 11
Low 29 95 85 99 95 89
Table 2.24: Proportions (%) of those Consuming Alcohol
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men Years Education 
<10yrs 42 51 21 48 20 39
10-12yrs 40 66 49 32 17 38
>12yrs 20 43 39 27 19 29
Employment: Yes 25 56 40 29 19 35
Employment: No 45 51 45 48 21 35
Residence: Oslo West 22 68 33 44 16 38
Residence: Oslo East 30 52 44 33 20 37
Women Years Education 
<10yrs 48 16 8 0 0 0
10-12yrs 42 38 35 2 0 6
>12yrs 24 35 22 5 0 4
Employment: Yes 29 30 28 6 0 5
Employment: No 37 25 19 3 0 4
Residence: Oslo West 23 31 22 4 0 16
Residence: Oslo East 36 26 24 4 0 3
Table 2.23: Age Adjusted Proportions (%) of Current Smokers according to Socio-demographic Factors 
AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc        #(
BMI    (mean) BMI > 30 (%) WHR   (mean) WHR  (%) 
 > 1.0 (M) > 0.85(w)   
Men Norway 26.3 14 0.90 7
Turkey 27.7 21 0.91 10
Iran 26.5 13 0.90 6
Pakistan 27.4 22 0.94 20
Sri Lanka 25.7 9 0.93 11
Vietnam 24.0 3 0.87 3
Women Norway 24.8 11 0.78 17
Turkey 30.5 48 0.82 33
Iran 26.5 20 0.80 24
Pakistan 29.3 40 0.85 52
Sri Lanka 26.8  19 0.85 53
Vietnam 23.3 4 0.80 23
Table 2.25: Age Adjusted Generalised and Central Obesity:  Mean Values and Proportions (%)
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men BP medication 7 11 8 14 9 8 
Lipid medication 5 11 7 13 7 5 
Women
BP medication 6 8 8 11 11 7 
Lipid medication 3 4 6 6 7 1 
Table 2.27: Age Adjusted Proportions (%) of Medication: Lipid reducing/Antihypertensives 
Cholesterol HDL Triglycerides Systolic BP Diastolic BP
Men Norway 5.58 1.31 1.85 133 78
Turkey 5.45 1.11 2.51 127 76
Iran 5.41 1.13 2.34 125 75
Pakistan 5.43 1.05 2.70 129 77
Sri Lanka 5.50 1.09 2.60 127 78
Vietnam 5.48 1.26 2.38 124 75
Women Norway 5.40 1.64 1.22 124 72
Turkey 5.24 1.35 1.74 120 69
Iran 5.10 1.40 1.53 117 68
Pakistan 5.11 1.25 2.11 122 72
Sri Lanka 5.15 1.23 1.84 121 70
Vietnam 5.14 1.47 1.53 118 69
Table 2.26: Age Adjusted Mean Blood Lipids and Blood Pressure 
$ AP__^ac!')&5^[ZTWT[bTX]bcXcdccTc
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men
Age  30 – 35 1.21 1.44 1.51 1.43 1.29 1.52
36 – 40 1.25 1.69 1.62 1.37 1.30 1.50
41 – 45 1.29 1.73 1.67 1.36 1.33 1.54
46 – 50 1.26 1.88 1.71 1.32 1.34 1.45
51 – 55* ------------ 1.63 1.93 1.53 1.24 1.61
56 – 61 1.25 1.51 1.92 1.66 1.08 1.69
Women 30 – 35 1.31 1.87 1.74 1.41 1.27 1.56
36 – 40 1.37 1.81 1.89 1.51 1.30 1.43
41 – 45 1.35 1.93 1.87 1.64 1.39 1.62
46 – 50 1.36 1.88 1.89 1.92 1.30 1.72
51 – 55* ------------ 1.92 1.94 1.80 1.92 1.80
56 – 61 1.40 2.19 2.11 1.57 1.29 1.61
Table 2.28: Mean Mental Distress (HSCL -10) Scores 
*No Norwegians in this age group.
Norway Turkey Iran Pakistan Sri Lanka Vietnam
Men Frequent visits to GP 11 30 35 37 32 23
Frequent visits to  
Specialist 4 10 9 8 4 9
Frequent visits to  
Corporate Doctor 1 1 3 1 1 3
Frequent visits to  
Psychiatrist/Psychologist 3 8 8 3 1 4
Frequent visits to  
Physiotherapists 9 14 17 15 11 9
Frequent visits to  
Emergency services 1 7 3 4 2 4
Frequent hospitalization 0 2 1 2 0 1
Home Nurse 0.1 1 2 1 0 1
Women Frequent visits to GP 21 51 53 49 33 25
Frequent visits to Specialist 6 10 12 8 4 7
Frequent visits to  
Corporate Doctor 6 10 12 8 4 7
Frequent visits to  
Psychiatrist/Psychologist 6 11 15 4 1 2
Frequent visits to  
Physiotherapists 17 22 24 18 11 12
Frequent visits to  
Emergency services 1 6 6 5 1 4
Frequent hospitalization 0 3 2 3 1 2
Home Nurse 0.3 1 2 1 0 1
Table 2.29: Proportions (%) of those using Different Health Services 
Note: Frequent – more than 4 times/yr
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